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(54) NEW TETRAHYDROAZEPINE DERIVATIVE, PROCESS 
FOR ITS PRODUCTION AND COMPOSITIONS 
CONTAINING SAME 



(71) We, J. R. Geigy A.G., a body 
corporate organised according to the laws of 
Switzerland, of 215, Schwarzwaldallee, 
Basle, Switzerland, do hereby declare the 

5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

10 The present invention concerns a new 
tetrahydroazepine derivative, its pharma- 
ceutically acceptable addition salts with in- 
organic or organic acids, a process for the 
production of the new compound, medicines 

15 containing the latter and the application of 
these medicines. 

The 6 - chloro - 2,3,4,5 - tetrahydro - 1H- 
3 - benzazepine of formula I 



CI 



20 and its pharmaceutical^ acceptable addition 
salts with inorganic and organic acids have 
not been known hitherto. 

It has now been found that these new 
substances possess valuable pharmacological 

25 properties, having for example an anorexi- 
genic action. 

6 - Chloro - 2,3,4,5 - tetrahydro - 1H- 
3 - benzazepine and its acid addition salts 
are produced in accordance with the inven- 

30 tion, by reacting chlorine with 2^,4,5 - tetra- 
hydro - 1H - 2 - benzazepine under normal 
standard conditions for the chlorination of 
aromatic rings, separating the desired 6- 
chloro - 23*4,5 - tetrahydro - 1H - 3 - benz- 

35 azepine from the reaction mixture directly 
or after conversion into an addition salt with 



an inorganic or organic acid, and if desired, 
converting the base or an initially obtained 
non-pharmaceutically acceptable acid addi- 
tion salt into an acid addition salt which is 40 
pharmaceutically acceptable. 

The chlorination according to the invention 
is carried out for example in the presence of 
catalysts such as aluminium chloride, zinc 
chloride, iron (III)-chloride, iron wire turn- 45 
ings or iodine in the presence or absence of 
solvents such as, for example, nitrobenzene cr 
glacial acetic acid. Th* chlorination is per- 
formed for example at temperatures between 
10 and 120° C It is particularly suitable 50 
to effect chlcrination by using a reaction mix- 
ture of aiuminium chloride and 2,3,4,5 - tetra- 
hydro - 1H - 3 - benzazepine, obtained in 
the manner given in more detail below, at 
elevated temperatures, preferably between 70 55 
and 100°C. 

The 6 - chloro - 2,3,4,5 - tetrahydro - 1H- 
3 - benzazepine is separated from the crude 
chlorination products for example by frac- 
tional crystallisation of cne of its salts, e.g. 60 
the hydrochloride, from suitable organic sol- 
vents or solvent mixtures, such as for example 
ethanol or ethanol/ethylacetate. 

The 2,3,4,5 - tetrahydro - 1H - 3 - benz- 
azepine used as the starting material is known 65 
and can be produced using various processes. 
It is particularly advantageous, however, to 
produce it using a process hitherto unknown. 
Compounds of the general formula II 




70 



* (II) 

wherein 

X represents halogen, preferably chlorine cr 
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bromine, or addition salts of these compounds 
with inorganic or organic acids can sur- 
prisingly be condensed by means of Lewis 
acids to obtain 2,3,4,5 - tetrahydro - 1H - 3- 

5 benzazepine. 

lewis acids suitable for the above process 
are 'for example: antimony X-chloride, >"">- 
(Ill -chloridc, tellurium (Il)-chlonde, uniiv,- 
chloridc. titaniumTV)-chloride, tcllur.um- 

10 (iV)-chloride, bismuth(Iir -chloride, aac 
chloride and particularly aluminium chloride, 
as well as corresponding bromides and 
fodides, also borotrifluoride or borotrichlor.de, 
Kfogen fluoride, sulphuric acid, phosphorus 

15 pLitolide or P ol>?hosphonc acid 1 he Lew* 
acid is usually added to the extent of 0.05— 3 
mol V preferably 1-1.5 mol </< , to the re- 
Son" mixture. The reacjn J = res 
with the Lewis acid are desirably berween 

20 Too an° 3°° : C, P"*" 8 ** ^T"" m "? 
250=C. The 2,3,4,5 - tetrahydro - 1H - 5- 
benzazepine formed is then isolated by addi- 
tion of a base, preferably an morgarac base, 
e g an aLli metal hydroxide, such as sodium 

25 or potassium hydroxide, to the reaction 

^iTg'cncral, the reaction cf a compound of 
the general formula II with a . Levvu , aud 
does not require a solvent or diluent. If de- 

30 however, it is possible to use as such or 

example, a nitrchydrocarbon, such as nitro- 
benzene, or a halogen hydrocarbon, such as 
0-dichlorobenzene. 
The Friedel-Crafts catalysts, which arc pre- 

35 ferablv used as Lewis acids, in particular 

35 Sum chloride, are aho suitable caudysK 
for the chlorination of aroma .tic rings in 
aromatic compounds with aliphatic side 
S or ^saturated rings. Optionally it 

40 is therefore possible to eliminate the step of 
isolating the 2,3,4,5 - tetrahydro - HI - 3- 
benzazepine and, in accordance with a par- 
ticularly advantageous method of applica- 
tion of the process according to the invention, 

45 to use directly the reaction mixtures obtained 
after ring closure of the compounds of the 
general formula II, to prepare the 6 - chloro- 
L,4,5 - tetrahvdro - 1H - 3 - benzazepine, 
using Friedel-Crafts catalysts, particularly 

50 aluminium chloride. In this case, the pre- 
viously mentioned isolation of the ring closure 
product resulting from the addtucn of a base 
to the reaction mixture, occurs only follow- 
ing chlorination according to the invention. 

55 The N - [(2 - chloro - ethyll - phenethyl- 
amine] - hydrochloride, an addition salt of 
a compound of the general formula II, can for 
example be produced as follows: by rcact- 
ting styrene in the presence cf sooium with 

60 ethylene imine, to form l-phencthyl-aziridinc 
and adding hydrogen chloride to this 
aziridine, which is dissolved in methanol. The 
remaining compounds of the general formula 
II can be produced in an analogous manner. 

65 The 6 - chloro - 2,3,4,5 - tetrahydro - 1H- 



3 - benzazepine obtained by chlorination 
according to the invention, is convened either 
dircctiv as the crude product into an acid 
addition salt, in particular the hydrochloride, 
suitable for fractional crystallisation, or else 70 
it is firstly purified by methods known m the 
art and subicqucmly converted into an addi- 
tion salt with an inorganic cr organic acid. 
For example, a solution of 6 - chloro - ->W- 
tetrahydro - III - 3 - benzazepine in an 75 
organic solvent is mixed with the acid wh.cn 
is desired as the salt constituent, or with 
a solution of this acid. Preferably,, organic 
solvents are chosen for the reaction, in i which 
the desired salt is not readily soluble, so 80 
Sat it can be separated off by filtration. 
Such solvents are for example methano , 
acetone, mcih%lcthyl ketone, acetonc/ethanol, 
methanol /ether and cthanol/cther. 

In order, subsequently, to transform any 85 
acid addition salt into another, especially a 
pharmaceutical^ acceptable one, either the 
base is firstly liberated and converted as 
above intc another salt, or the salt is reacted 
directly with another acid or a salt. thereof 90 
in a suitable medium, in which it is more 
readilv soluble than the salt desired. 

For application as medicaments, a pharma- 
ceutical acceptable acid addition salt may be 
used instead of the free base, e.g. salts with 95 
acids whose anions are not toxic at the re- 
quired desage. It is moreover advantageous, 
if the salts to be used as medicaments arc 
easily crystallizablc and arc not, cr arc only 
slightly, hygroscopic. For forming a salt with 100 
6 - chloro - 2,3,4,5 - tetrahydro - 1H - 3- 
benzazepine. it is possible to use for example 
hydrochloric acid, hydrobromic ac.d, 
sulphuric acid, phosphoric ac.d, methane 
sulfonic acid, ethane sulphcn.c acid, /?- 105 
hvdroxvethane tulphonic acid, acetic acid, 
malic "acid, tartaric acid, citric acid, lactic 
acid, oxalic acid, succinic acid, fumaric acid, 
maleic acid, benzoic acid, salic>hc acid, 
phenvlacctic acid, mandclic acid and cmbomc 110 

aC Thc new active substances are administered 
crallv, rectally or parenteral^. The daily 
dosages of the free base or cf pharmaceutic- 
allv acceptable salts thereof vary between 25 115 
and 200 mg for adult patients. Suitable dosage 
units, such as dragees (sugar coated tablets;, 
tablets, suppositories or ampoules, contain 
preferably 5-50 mg of the active substance 
according to the invention, or of a pharma- 120 
ceuticallv acceptable salt thereof. 

Dosage units for oral administration pre- 
ferably contain as active substance between 
l_90'<7r. of 6 - chloro - 2,3,4,5 - tetrahydro- 
1H - 3 - benzazepine or a pharmaceutical^/ 125 
acceptable acid addition salt thereof. They 
are produced bv combining the active sub- 
stance with, e.g., solid pulverulent earners, 
such as lactose, saccharose, sorbitol, maniutol; 
starches such as potato starch, maize starch 130 
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or amylopectin, also laminaria powder or 
citrus pulp powder; cellulose derivatives or 
gelatiae 3 optionally with the addition of 
lubricants, such as magnesium or calcium 

5 stearate or polyethylene glycols, to form 
tablets or dragee cores. The latter are coated, 
e.g., with concentrated sugar solutions, which 
can also contain, eg., gum arabic, talcum 
and/or titanium dioxide, or with a lacquer 

10 dissolved in easily volatile organic solvents or 
mixtures of solvents. DyestufTs can be added 
to these coatings, e.g. to distinguish between 
various dosages of active substance. 
Other suitable dosage units for oral 

15 administration are hard gelatine capsules, and 
also soft closed capsules made of gelatine 
and a softener such as glycerin. The hard 
gelatine capsules preferably contain the active 
substance as a granulate, e.g. in admixture 

20 with fillers, such as maize starch, and/or 
lubricants, such as talcum or magnesium 
stearate, and, optionally, stabilisers such as 
sodium metabisulphite (Na 2 S 2 0 5 ) or ascorbic 
acid. In soft capsules, the active substance 

25 is preferably dissolved or suspended in suit- 
able liquids, such as liquid polyethylene 
glyccls, whereby stabilisers can also be added. 

Examples of dosage units for rectal ad- 
ministration arc, e.g., suppositories compris- 

30 ing the active substance or a suitable salt 
thereof with a fatty base, or also gelatine 
rectal capsules, which contain a combina- 
tion cf the active substance or a suitable 
salt thereof, with polyethylene glycols. 

35 Ampoules for parenteral, particularly intra- 
muscular, administration preferably contain a 
water soluble salt cf the active substance in a 
concentration of, preferably, OJ — 5%, in 
aqueous solution, optionally together witi suit- 

40 able stabilisers and buffer substances. 

The following prescriptions further illus- 
trate the production of tablets and dragees: 

a) 250 g cf 6 - chloro - 2,3*4,5 _ tetrahydro- 
1H - 3 - benzazepine hydrochloride are 

45 mixed with 175.80 g of lactose and 169.70 g 
of potato starch, the mixture being moistened 
with an alcoholic solution of 10 g of stearic 
acid and granulated through a sieve. After 
drying, 160 g of potato starch, 200 g cf 

50 talcum, 2.50 g cf magnesium stearate and 
32 g cf colloidal silicon dioxide are mixed in. 
and the mixture is pressed into 10,000 tablets, 
each weighing 100 mg and containing 25 mg 
of active substance, which, if desired, can be 

55 grooved for finer adjustment of the dosage. 

b) A granulate is produced from 250 g 
of 6 - chloro - 2,3*4,5 - tetrahydro - 1H - 3- 
benzazepine hydrochloride, 175.90 g of lactose 
and an alcoholic solution of 10 g of stearic 

60 acid. After drying, the granulate is mixed 
with 56.60 g of colloidal silicon dioxide, 165 g 
of talcum, 20 g of potato starch and 2.50 g 
of magnesium stearate and the mixture is 
pressed into 10,000 dragee cores. These are 

65 then coated with a concentrated syrup made 



from 502.28 g of crystallised saccharose, 6 g 
cf shellac, 10 g of gum arabic, 0.22 g of 
dyestuff and 1.5 g of titanium dioxide and 
dried. The obtained dragees each weigh 120 
mg and each contain 25 mg of active sub- 70 
stance. 

The following examples further illustrate 
the production of 6 - chloro - 2,3,4,5 - tetra- 
hydro - 1H - 3 - benzazepine and its acid 
addition salts but they in no way restrict the 75 
scope of the invention. The temperatures are 
given in degrees centigrade. 

Example 1 

1105 g cf N - (2 - chloroethyl) - phen- 
ethylamine hydrochloride (=5 mol) are 80 
mixed wirth 1000 g of aluminium chloride 
(=75 mol), and the mixture heated slowly 
whilst stirring to 180° (bath temperature) 
and held for 14 hours at this temperature. 
After this period of time the HQ evolution 85 
has finished. 

The reaction mixture obtained, which con- 
tains the crude 2,3,4,5 - tetrahydro - 1H - 3- 
benzazepine, is cooled to 80° and, over a 
pericd of 4 hours at 80°, 415 g of chlorine 90 
gas (=5.8 mol) are introduced. The melt is 
poured still hot on to ice and stirred until 
solution has occurred. Whilst srirring and with 
slight cooling, 7000 ml of 30% cone, sodium 
hydroxide solution are then added. The mix- 95 
ture is stirred at rocm temperature until 
the precipitated aluminium hydroxide has 
again completely dissolved. The solution is 
then extracted with 20 1 of ether in 4 por- 
tions, the combined ether solutions being 100 
dried over potassium carbonate/magnesium 
sulphate and the solution evaporated after 
filtering off the drying agent. Fractional dis- 
tillation of the oily evaporation residue pro- 
duces monochlorinated 2^,4,5-tetrahydro-lH- 105 
3-benzazepine in the boiling range of 
81— 84°/0.08 Torr and with a refractive 
index of nr>20 1.579—1.581 as the major 
fraction. 

In farther processing, 100 g of the above 110 
major traction are dissolved in 1000 ml of 
abs. ether and the solution mixed with 200 
ml- of absolute-ethereal 3N hydrogen 
chloride solution. The precipitated crude 
monochlorinated 2,3,4,5 - tetrahydro - 1H - 3- 115 
benzazepine hydrogen chloride is filtered off 
and recrystallised firstly twice from ethanol/ 
ethylacetate (1:2, then 1:1) and then four 
times from abs, ethanol (180, 150, 100 and 
100 ml). The desired 6 - chloro - 23,4,5- 120 
tetrahydro - 1H - 3 - benzazepine hydro- 
chloride of M.P. 216—217° is thereby ob- 
tained, the NMR-spectrum of which corres- 
ponds to the stated constitution. 

The crude base is liberated from the mother 125 
liquor and distilled under high vacuum, Kp. 
69— 72°/0.07 Torr. The distillate in 500 ml 
of abs. ether is mixed with the calculated 
quantity of 3N hydrogen chloride solution 
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in ether. The crude hydrochloride obtained 
is again filtered cff and rccrystallised four 
times from abs. ethanoi, whereby further 6- 
chJoro - 2,3,4,5 - tetrahydro - 1H - 3 - benz- 
5 azepine hydrochloride is obtained of M.P. 
214—215°*. 

Example 2 
221 g of N - (2 - chlorcethyl) - phenethyl- 
amine hydrochloride (=1 mol) are mixed 

10 intimately with 200 g of anhydrous aluminium 
chloride (=1.5 mol; and the mixture slowly 
heated to 170° (bath temperature), held for 
6 hours at this temperature and heated for a 
further 8 hours at 180° (bath temperature). 

15 After cooling to 90°, 85 g of chlorine gas 
(=1.1 mol) arc passed through the obtained 
reaction mixture containing the crude 2,3,4,5- 
tctrahydro - 1H - 3 - benzazepine over a 
period of 2 hours at an internal tempera- 

20 turc of 90 — 95°. The reaction mixture is then 
poured hot onto ice, stirred for 1 1/2 hours at 
room temperature, until complete solution has 
occurred and then rendered alkaline by addi- 
tion of 1000 ml cf 30 r /c cone, sodium 

25 hydorxide solution. After the initially pre- 
cipitated aluminium hydroxide has dissolved, 
the solution is extracted four times with 
800 ml of diethyl ether each time. The 
combined extracts are dried (potassium 

30 carbonate / magnesium sulphate) and 
evaporated to an oil residue. Fractionation 
in high vacuum produces crude mono- 
chlorinated 23,4,5 - tetrahydro - 1H - 3- 
benzazepinc as the principal fraction, with 

35 a boiling range of about 75 — 85° at 0.02 — 
O.OSTorr. Refractive index n ; >20 about 
1.579. 

Preparation of the principal fraction is 
^ carried cut completely analogously to Example 

WHAT WE CLAIM IS: — 
1. Process for the production of a new 
tctrahydroazepine derivative of formula I 




a 



(I) 

45 and its addition salts with inorganic and 
organic acids, characterised by reacting 



chlorine with 2,3,4,5 - tetrahydro - 1H - 3- 
benzazepine, separating off the desired 6- 
chloro - 2,3,4,5 - tetrahydro - 1H - 3 - benz- 
azepine from the reaaicn mixture directly 
or after conversion into an addition salt with 
an inorganic or organic acid, and convert- 
ing, if desired, the free base into a pharma- 
ceutically acceptable acid addition salt, cr 
an initially obtained non-pharmaceutically 
acceptable addition salt into an acid addition 
salt which is pharmaceutics Jly acceptable. 

2. Process as claimed in claim 1 in which 
the 2,3,4,5 - tetrahydro - 1H - 3 - benz- 
azepine has been produced by condensation 
of a compound of formula II 




in which X represents an halogen or inorganic 
or organic acid addition salts of these com- 
pounds, in the presence of a Lewis acid. 

3. 6 - Chloro - 2.3,4,5 - tetrahydro - 1H- 
3 - benzazepine and its pharmaceutically 
acceptable addition salts with inorganic or 
organic acids. 

4. 6 - Chloro - 2,3,4,5 - tetrahydro - 1H- 
3 - benzazepine hydrochloride. 

5. A new tetrahydro azepine derivative of 
general formula I as defined in claim 1, sub- 
stantially as herein described with reference 
to and as illustrated in any of the foregoing 
examples. 

6. Process according to claim 1, sub- 
stantially as herein described with reference 
to and as illustrated in any of the fore- 
going examples. 

7. Pharmaceutical compositions for the 
treatment of obesity, characterised by a con- 
tent of 6 - chloro - 2,3,4,5 - tetrahydro - 1H- 
3 - benzazepine or of a pharmaceutically 
acceptable acid addition salt thereof in com- 
bination with an inert and pharmaceutically 
acceptable carrier. 

8. Compositions as claimed in claim 7, sub- 
stantially as hereinbefore described. 

W. P. THOMPSON & CO., 
12, Church Street, 
Liverpool, 1. 
Chartered Patent Agents. 
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